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The Sea May Be Rising - But



When Contemplating Rhode Island When Contemplating Rhode Island 
Coastal Geologic HazardsCoastal Geologic Hazards

• Extratropical Cyclones (“Nor’easters”)

• Hurricanes (Tropical Cyclones)

• and ……. Sea Level Rise

One Must Consider:



• Frontal Erosion – from Breaking Waves 
and Swash

• Storm-Surge Overwash

• Elevated MHHW into the Future

Which Give Rise to these Processes:
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Coastal Geologic HazardsCoastal Geologic Hazards



• Breaking Waves – 3 to 10 feet at shoreline

• Storm-Surge Overwash – 1 to 10 feet 
water depth across shore zone

• Sea-Level Rise – 0.13 inches per year at 
present

The Scale of Processes are:
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Frontal Erosion - Browning Cottages 



HEIGHT NOWTidal 
Datums
Newport

How High 
will the 
Water 
Be?

Adapted from: www.ngs.noaa.gov/newsys-cgi-bin/ngs_opsd.prl?PID=LW0493&EPOCH=1983-2001

Old “MSL”



Adapted from 
NOAA; 

USACE 1988; 
Hehre 2007

Today……
Next Month…. 

Next Year



Providence Journal 1954

Total 
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Oakland Beach – Warwick - 1954

Debris SwathDebris Swath



Providence Journal, 1938

Misquamicut – US 1A – Westerly
Debris Swath

Barrier

Increased Storm Frequency and Intensity??
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HEIGHT NOW

Adapted from: http://tidesandcurrents.noaa.gov/sltrends/
sltrends_station.shtml?stnid=8452660%20Newport,%20RI



Brathwaite, 2002

Greenland
Outlet Glaciers

Change to Polythermal

A Key to Future 
Sea-Level Rise



18 cm rise since 1900
Current rate:

3.3 cm per decade Satellite
 Altim

eter

Tide Gauges

Observed Global Sea Level Rise ... Accelerating

Rahmstorf, Cazenave, Church, Hansen, Keeling, Parker and Somerville (Science 2007)

IPCC 
2001 

estimate





Adapted from 
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USACE 1988; 
Hehre 2007

Tomorrow….. 
+ 3 Feet Sea-Level Rise  
2100 … 2050… Or?....



100-Year Storm-Surge Inundation - Providence
+ 3 Feet Sea-Level Rise

M Spaulding, AJ Wilson 2007



Middlebridge, South Kingstown –
A Common View of the Future



End of Presentation



100-Year Storm-Surge Inundation - Matunuck



100-Year Storm-Surge Inundation - Providence

M Spaulding, K Knee 2007

+ 3 Feet Sea-Level Rise+ 3 Feet 
Sea-Level Rise



IPCC Scenarios 2001
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From Wright and Sullivan, 1982
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RE Hehre

CHARLESTOWN BEACH

100 year Storm Surge plus Waves

100 year Storm Surge plus Waves
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NOAA/NOS/CO-OPS

Patriots Day Extratropical Storm –
April 2007
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NOAA/NOS/CO-OPS

Hurricane Carol - 1954
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Dauphin 
Island, AL

A Model for 
RI

Katrina 
Storm-Surge Channels 

and 
Back-barrier Marsh 
now exposed on the 

Beach



http://www.nicholas.duke.edu/psds/Katrina/gulfport/

Gulfport, MS – Katrina - 2 Sept 2005
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Providence Journal, 1938

The Towers – Narragansett Pier - 1938



Costa, 1983
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